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I have a favor to ask

If possmle please turn off*your Bluetooth .

‘ fg B < Settings Bluetooth

Bluetooth

Location accuracy and nearby services are improved
when Bluetooth iIs turned on.

. Toavoid.channel congestion during my-talk - - -



Let's begm 1/ 5
f ) Connect P| Plco and PC whlle

pressmg the BOOTSEL button ; -
chu II fmd "RPI RP2" drlve Sy
|n flle manager '

e 5'.

o shitps://wwi.raspberrypi.org/documentation,/ rp2040/getting-started* - .
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Drag & drop

3 d ..;‘ :, 3 & Pictures
AH T e e W Videos

@8 Hitoshi Hasumi
GERRIRGE

A3 # Local Disk (C:)
= RPI-RP2 (D3
. = USB Drive (E)
-’. ’ “f = Google Drive (G:)
e o oree BB Libraries
: "2 % 5 = RPI-RP2 (D)
e ‘ .' . 1 ..> = USRDrive (FY

* uf2 mto RPI RP2 drlve

CMakeCache. ~CMakeDowyfil - CMakeDoxyg Y iniet :
txt e.in enDefaults.c ‘

make

R2P2_W-FLAS @ R2P2_W-FLAS < R2P2_W-FLAS R2P2_W-} -

H_MSC-0.1.1- = H_MSC-0.1.1- = H_MSC-0.1.1- H_MSC-0 .

20230824-4b = 20230824-4b  20230824-4b  2023082<- -
adc92.hex adc92.uf2 adc92.uf2.gz  adc9.uf -
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Open a proper
serlal port on
termmal emulator

l ¥ com4 -
File Edit

Tera Term VT
Setup Control

Window

KanjiCode Help

*Initializing FLASH disk as the root volume...

"Avallable

" Press 's' to skip running app.mrb or app.rb

‘Starting shell...

DI I

<|

AL\,

by hasumikin

Jirb> puts "Hello, World!"™

4 o . . 7 ;

] _ p .... . |

é 20 ¢4 ; 4

o | : oS W

ag ; ‘e Fog:™ I

. . '. . .. I

. ) HPET . -

: . .
e : ' i . P e A “y
Joio 2l : B + T e ; |
2ot *- 2L R ‘ 37
Yo ; "‘*.o . o @ o0 .. a $> irb
o . > ’ ..
N Ty ¥ D
- - ‘. - Hello,
x ‘ . _

‘ . , e . .o J=> nil
o s . irb> l

. . : ._’ v '. 5 .

>
p : el -

World!
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"ﬂ. is a Umx-llke shell ‘ +

¥ COM4 - Tera Term VT
ru n n lng on Pl PICO | File Edit Setup Control Window KanjiCode Help
.  ;Initializing FLASH disk as the root volume...
Available

! ﬂYou can use some  prese ve! to s unniag app.nes ox .
commands like cd*> ' f
1 mkdlr and* \ ; T\ T\ e _

*'.1 1 L1/ /NI T o
/0O <l 1)

Every computmg process SN AN
.is habpenmg on P| PICO o o

1rb> puts "Hello, World!"

Hello, World!

T ‘.‘, S W PR 4 § A R P R r*f'._- l=> nil
: g Q© " .:.-~. & .... g ..»f y “

b iR (R 5 ,1rb> I
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TOday Ssetup. L e R
- Raspberry Pi Pico W 2 s S N S, o

‘o AQM0802 charactor
dlsplay moduie

ﬂADT7310 thermo ; .
sensor module .-:f _.

a FTDI USB-TTL seﬂal
coverter cable
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1rb> gpP10 CYW43 GPIO new(CYW43 GPIO LED PIN) s
e # gpio = GPIO.new(25, GPIO::0UT) # If Pico w/o W -~
‘., irb> gpio.write 1 #=> LED turns on

% irb> gpio.write O  #=> LED turns off

1rb> 3.times do

1rbx  gplo.write 1

1irbx  sleep 1

1rbx  gplo.write ©

. 1rbx  sleep 1

., 1rbx end #=> LED blinks three times

..o. . o S . r g R s £ ’.:.. .. . g .. ... . * e a2 . P
. - .,'_. ® _0. . ..-. 3 d ’ a < s [
‘ . . L ! .'.-- ‘ Eis ... AR P=.¢ D .. 3 y .. ‘e -
P o SOEERN LR AP ' ARy
. v.. ~ - o 3 = & . . . .
. ". % o -..’.. .. - .. ..



é -.

\LED wraps GPIO = .

e A S # /lib/led.rb in R2P2 drive
e B e require 'gpio’
i T require 'cyw43’
s o CYW43.1init
R S i SRR class LED
TOANN St ok s nie def initialize
R s e e T S e @gpio = CYW43::GPIO.new(CYW43::GPIO::LED_PIN)
C gt e g T # = GPIO.new(25, GPIO::0UT) # If Pico w/o W
S el RO end
o T R def on
B < Bty S @gpio.write 1
end
SRR DR Rl def off
RGP o @gpio.write 0
g e IR end
AP A RAER Y def invert
oL A MBS e 0 R @gpio.read == 1 ? off : on
L VN T end
ptihn s sl end

3.8 o v
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Aresdoosnte il irb> require led’ Rl TIT e

gt e irb> 3. times do A

chpoodeteten e 1rbx sleep T s S R R
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Perlpherals for serlal communlcatlon

«|2C: To communlcate between mtegrated C|rcu1ts
Wlth support for multlple dewces connected te the
. samebus , Shla s e e '.‘. ;
i L) SPI To facnltate hlgh-speed communlcatlon between
mlcrocontrollers and penpheral dewce‘s‘ 3 - -

.. .- ‘a UART To establlsh asynchronous serlal Sel el
co mmunlcatlon between devlces TEMGn e
L e e ‘
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require 'i2c’ i
12c = I2C.new(unit: :RP2040_I2C1, sda_pin: 26, scl_pin: 27) '
[Ox38, 0x39, O0x14, Ox70, Ox56, Ox6c].each { |i] 12c.write(Ox3e, 0, 1); sleep_ms 1 }
[0x38, Ox0c, Ox01].each { |1} 12c.write(Ox3e, O, 1); sleep_ms 1 }

"Hello,".bytes.each { |c| i2c.write(Ox3e, 0x40, c); sleep_ms 1 }

12c.write(Ox3e, 0, Ox80]0x40)

"Taiwan!".bytes.each { |c| 12c.write(Ox3e, 0x40, c); sleep_ms 1 }
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# /lib/lcd.rb in R2P2 drive
A0h, require 'i2c'
i class LCD
ADDRESS = 0x3e # 0x7c == (0x3e << 1) + 0 (R/W)
o | def initialize(i2c:)
R @i2c = i2c
"ok reset
end
def reset
[0x38, 0x39, 0x14, O0x70, 0x56, Ox6c¢c].each { |i] @i2c.write(APDRESS, 0, 1) }
sleep_ms 200
[0x38, 0x0c, O0x01].each { i} @i2c.write(APPRESS, 0, 1) }
end
def putc(c)
@i2c.write(ADDRESS, 0x40, c)
sleep_ms 1
end
def print(line)
line.bytes.each { |c| putc c }
end
7oL
# See https://github.com/picoruby/picoruby/tree/master/mrbgems/picoruby-ble/example/broadcaster-observer
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do pdo jdo jdo jdo
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o> require 'lcd’

0> lcd = LCD.new(1i2c: I2C.new(unit:
o> lcd.print "Hello,"”

0> lcd.break_line

o> lcd.print "Taiwan!”

:RP2040_I2C1,
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1rb>
1rb>

1rb>
1rb>
1rb>
1rb>
1rb>
1rb>

require 'spi’

spl = SPI.new(unit: :RP2040_SPIO, cipo_pin: 16,
cs_pin: 17, sck_pin: 18, copi_pin: 19)

spl.select

spil.write(255,255,255,255) # Reset

spl.write(0x54) # Start continuous mode

data = spi.read(2).bytes

temp = datal0] << 8 | datal1l

temp / 128.0 # Convert to Celsius

=> 19.5621
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# /lib/thermo.rb in R2P2 drive
require 'spi'’
class THERMO
def initialize(unit:, sck_pin:, cipo_pin:, copi_pin:, cs_pin:)
@spi = SPI.new(unit: unit, frequency: 500_000, mode: 0, cs_pin: cs_pin,
sck_pin: sck_pin, cipo_pin: cipo_pinh, copi_pin: copi_pin
)
@spi.select
@spi.write OxFF, OxFF, OxFF, OxFF # Reset
@spil.write 0x54 # Start continuous mode
sleep_ms 240
end

def read
data = @spi.read(2).bytes
temp = (datal0] << 8 | datal1]) >> 3
# If 1t minus?
temp -= Ox2000 if 0 < temp & Ob1_0000_0000_0000
temp / 16.0 # Convert to Celsius
end
end
# See https://github.com/picoruby/picoruby/tree/master/mrbgems/picoruby-ble/example/broadcaster-observer
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THERMO wrapsSPI - . = =+ .

. . .

. & -

irb> require 'thermo’
irb> thermo = THERMO.new(unit: :RP2040_SPIO,
cipo_pin: 16, cs_pin: 17, sck_pin: 18, copi_pin: 19)
irb> thermo.read
=> 19.5621
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g irb> require 'lcd’ i e
AL irb> lcd = LCP.new(i2c: I2C.new(unit: :RP2040_I2C1, sda_pin: 26, scl_pin: 27)) Rk
irb> require 'thermo’ b
irb> thermo = THERMO.new(unit: :RP2040_SPIO, s
cipo_pin: 16, cs_pin: 17, sck_pin: 18, copi_pin: 19) ity
irb> lcd.print sprintf("%5.2f \xdfC", thermo.read) TSy

¥ie 3 . > . A 3 i s 0 .

o ® ) . . - o o p " ’ .
. 1Py e B T . .,. . > 5 ~ Al e
c.. . . . 1 { . ° v ‘
. 3 ¢ o . . ’ - 4 ® . \ A .
. .

Bl .

840D A0RE

. o o -
. . . P . \ R — . -
- ST T . t = e —— e e —
3% 9 . . CN! |
. ™ ., o

.
. g - * ':
g . - p 4 ..
. * s . . -
v . . ',-" _ i ;
. - » . ' - ". . o
@ . . S I . p ®. ¢
..- 4 o - 8 o
- . ® o . -- .. - g . .'. é
B : 2 / ¢ 3 4 & *
: » : . . o :
' ?. .. L ’ “® - :
- - "' o - 4 .. . . .
pir 29, o o ; . o : :
® 5 - : » >
-~ ' o

¢ NS =) E . ® "o S - L o - " e T el y : . . > > . ) ) i R s " r 3
2 ' - ’ g . ™ . e . . > o e = . > ™ - . .. @ o ® . ¢ " e . -"‘ C,-‘\ .“: b : YETrs*CC
2 2t Pk DY SoEr o« @ - qPALE = . El T > § . Wspa ® 7 s fue . B ) | L o . R : .‘\IT. Nal papersicgm



L " . o ’ .‘ - “ . .' ... .-. o - ' . ® r '.'. } .' s A . .. . ' : e :

.¢... £ . : ‘_ i * : . — feded e — . . e = : . . : ~_.. ‘. : .....‘.'.-; .
TR irb> require 'uart’

S irb> uart = UART.new(unit: :RP2040_UARTO, txd_pin: 16, rxd_pin: 17, baudrate: 115200)

i irb> uart.puts "Hello from Pico!”

=> nil
3 % irb> while true
Lo hote irbx if ¢ = uart.read
SRRy irbx uart.write c # Echo back
: 1rbx print c

S irbx  end
ATl irbx end

VE et Hello to Pico! # <= "Hello to Pico!"” in UART device
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7. Youdon'tneed to wrap-UART, Use as.itis =~
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BLE Broadcaster ol L
o Pln aSSlgn . ST ..
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: 3 : ¢ # /home/app.rb in R2P2 drive ' S St SRR B i RS
> o . %Yo, 1 ' class DemoBroadcaster < BLE::Broadcaster ot S PRV T i AR T
RS o, 2 P SR o S . TR OGS def initialize * SRlic . e b :
LA R b 3 B s super(nil) s b, LA . RN
AT USSR S A RN Sk led = CYW43::GPIO.new(CYW43::GPIO::LED_PIN) o Tt 1 S e S Sy :
ok ks RO £ 7 T, SR S e , @lcd = LCD.new(i2c: I2C.new(unit: :RP2040_I2C1, sda_pin: 26, scl_pin: 27)) PR YT ST s it agay &Pt s

RO P o T .." TR . y @thermo = THERMO.new(unit: :RP2040_SPIO, cipo_pin: 16, cs_pin: 17, sck_pin: 18, copi_pin: 19) oy y -". _
e R ‘ oo e i 8 i @counter = 0 ’ ok Waite R S -
B r Y A, ok S e®, " o : ,‘-'-., end PRI b o R -..‘
Sy, SRd ST A, ., + def adv_data(send_data) SE e . S

b TN B RN R gL I O BLE: :AdvertisingPata.build do !adv! ¥l L LRI O e
NI ey iR e R R AL TR adv.add(0x01, OxFF) ._+° fog o TR W S T
S . ) W gy . 9 adv.add(0x09, "PicoRuby™) STy v ot g 5 i u LA S
A DA A s PR . adv.add(0xFF, send_data) S o v : e APy ot
3 Loy .--_ . ; " X end . : *. ; ¥ .
X pher BAC RS 2 S e end - it ¥ R e
Y B PN P - b def heartbeat_callback B AR La RS R |
" . -" y W Machine.using_delay do R & Gl st 1:,,_ : o
H g AL s TR el temperature = @thermo.read S St D ' : . '@
o T W sl AR a3 e n e @lcd.clear : 9 g . .
_ : A yn ST 570 @lcd.print sprintf("%5.2f \xdfC"”, temperature)
. S & PR L R e @lcd.break_line e >
Bl LR e ; @lcd.print "+" x (@counter % 9) : o’ J : a e
| : : POV iy advertise(adv_data (temperature % 100).to_i.to_s) . : S5 K i
A e 2 end Wi FhLIG "o Fant s
2k NIV, Y @Qcounter += 1 : i . 5

: . .;:.' . ?_.}~. §. T W T Watchdog.update .-...'. T g i o '-;..
3 ‘ 2 : b a{‘»; , end | oo RS e
0 Feor LIS JC- . <SR b def packet_callback(event_packet) > Tl Lo I L '
PR R R F AR I - case event_packet[0]&.ord # event type I e o 2 SO L ST et
' 4 "y 3 nAREA when 0x60 # BTSTACK_EVENT_STATE s S : ’ o g v g L
Wiy e AN P 3 X Bt { ; return unless event_packet[2]&.ord == BLE::HCI_STATE_WORKING ¢ .. y ' '

B . o & X &
: AR 8 -+~ Cref e @state = :HCI_STATE_WORKING i r X SR R el
JIPTRY SRR RS A T PR S e Watchdog.enable (2000) . £° . amat T | T e
. | . .'-, . .0 L ".‘ : ol o ' di end pG- ’.?. 4 : .. P ] _ .
R S 3 3 . . & %) end N ives ) .
o . e : . 20 ’ * , . end .. R e . : oo ~... : °. ;. \
P TN T R i o A DemoBroadcaster.new.start e A N o I 3
x L' e F L 3 s ¥ # See https://github.com/picoruby/picoruby/tree/master/mrbgems/picoruby-ble/example/broadcaster-observer Ry A el > b B
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< . .. . . o ¢ 2 - . o o t * - & .. o : 2 . . X ® . . . : . .. 5 : .. ... , ...’ ' g : . ‘.
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- o . & e . . ’ St £ . - ; o’ o . . - ® . ~ ™ * 9 . .
" . s . - . o . o x oy * .; . & ¢ o . " 3 & ’ .. : . ’ s . e i - . > ‘ e a - . o " .A S " . .. . . > ~. & * .'. ® o
- - » L - e - ,. L o '. L] o- “ 7 .' .. - ~ ..0.' g - ’... .. .. .
. g .. g . o ® - n . - . > y i ™ . . - v . A% > o " 4 . .
. . § : ) ) : B » . : ’ ) . '. ¥ .

: # /home/app.rb in R2P2 drive BN e L
SR class bemoObserver < BLE::Observer Sl Aot Ae

R def initialize o

it super i o G

5 @led = LED.new A 1t
P o L R @uart = UART.new(unit: :RP2040_UARTO, txd_pin: 16, rxd_pin: 17, baudrate: 115200) %
ARG, Sttt @Quart.puts 'Start BLE Observer Pemo'’ <%
S @last_time_found = Time.now.to_i
Watchdog.enable(4000)
RO end -
v def advertising_report_callback(adv_report) e
PRI if adv_report&.reports[:complete_local_name] == ’'PicoRuby’ R
ARy now = Time.now.to_i b g
LR ey if 2 < now - @last_time_found A

; ' @Quart.puts sprintf ("%5.2f degC", adv_report.reports[:manufacturer_specific_data].to_f / 100) '3.;.Q“ o
@last_time_found = now s b
secpnly - end S, SRS

F Lo end e o
e B end ' '
| 4 def heartbeat_callback
Watchdog.update S AP
@led.invert Fgr . g%

- ._.... . ; .. : end ks .-.' .‘ : ,.‘.-
Higw. 0 end L2 3
s DemoObserver.new.scan(stop_state: :no_stop) ' f;. "

# See https://github.com/picoruby/picoruby/tree/master/mrbgems/picoruby-ble/example/broadcaster-observer
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- P|coRuby is a Ruby |mplementa1ton targetmg on O“fof;

chlp mlcrocontroller

poT Bmlt—m perlpheral gems for general IOs L i
GPIO I2C SPI UART ADC and PWM are ready

& ) You can mcrementally wrlte your dewce drlvers and
appllcatlons with PicolRB: SRR S
: - BLE gem |9 alse almost ready for real appllcatlons
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